Studies on Some Molecular Addition Compounds of Diaryltin Dihalides with Dimethylamine by Srivastava, P. C.
INDIAN J. CHEM., VOL. 14A, SEPTEMBER 1976
region were observed. Since only one metal-chlorine
stretching was observed, a possible trans-position for
chlorine atom may be proposed in these complexes.
The (.Leff for MoCl2·2Benz was found to be 2·37
BM which is typical of that found for Mo(IV)
compounds and is reasonably close to the value
(2,45 BM) obtained for some of the molybdenum(IV)
compounds reported in the literature. In the case
of NbCI2·2Benz, the (.Left at room temperature was
1·2 BM while that for TaCl2.2Benz was 0·80 BM,
thus supporting the octahedral configuration round
the central metal atom.
One of the authors (S.C.C.) is thankful to the
CSIR, New Delhi, for the award of a junior research
fellowship.
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Nine new hexa-coordinated complexes of diaryltin
dihalides, with dimethylamine, of the general formula
R.SnX a-2Me.NH (where R=phenyl, 0-, rn-, or p-tolyl;
X=CI, Br or I) have been isolated and characterized
by analytical, molecular weight and conductance data.
Metal associated absorptions such as Sn-R, Sn-X and
Sn-N have been identified in the far IR region. Coordi-
nation of central metal atom to the nitrogen of the
Lewis base is indicated by considerable lowering in
"N-H and "C-N. A distorted octahedral geometry with
two halogen atoms occupying cis position and two
aryl groups trans to each other has been suggested
for the adducts.
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A SURVEY of the literature reveals that dimethyl
amine has scarcely been used as a Lewis basel.
The donor-acceptor type interaction of organotins
with tbis amine has been presently studied and
nine new molecular adducts of general formula
R.2SnX2.2Me2NH (R = phenyl, 0-, m-, or p-tolyl;
X = Cl, Br or I) have been synthesized and cha-
racterized on tbe basis of analytical, conductance
and molecular weight data. Stereochemical assign-
ment (If the adducts has been made on the basis
of far infrared data.
The Lewis acids employed were prepared according
to the reported methods-. Dimethyl amine (BDH)
solution in dry ether was used for the preparation
of the complexes.
Preparation of comptexes - All manipuJations were
carried out in a dry box flushed with nitrogen.
In a typical experiment an excess of the amine
solution in ether (15 ml) was added to .-5 mMole
of diaryltin dihalides in ether (25 ml). The precipi-
tated solid Was filtered, washed several times with
the same solvent, dried in vacuo and analysed.
The conductance measurements of representative
complexes Were made on a Phillips conductivity
bridge model PR 9500 and the molecular weights
were determined cryoscopic ally using Beckmann
thermometer of accuracy 0·01 0. The infrared spectra
in r.ujol Were recorded in the range 4000-250 cm-1
on a Perkin-Elmer 521 spectrophotometer. A few
samples Were also screened up to 100 em-Ion a
Hi tachi spectrophotometer.
Ail the complexes possess 1: 2 stoichiometry
(metal: ligand) (Table 1). A variation of the molar
ratio of the reactants and the order in which they
are mixed do not produce a change in the nature
of the product.
The molar conductance (0·8-5·0 ohm-l cm-~ mole-I)
of 10-3M solution of the adducts in nitrobenzene
shows them to be non-electrolytes. However, experi-
mentally determined molecular weights of some
of the complexes are considerably lower than the
formula weights suggesting significant dissociation
of the complexes in solution (Table 1).
The vN -- H of the pure base'' at 3215 cm-l shifts
to lower frequency region (3140±20 em-I) in the
IR. spectra of the complexes due to weakening of
the N·-H bond strength as a result of donation
of electron pair from the nitrogen to tin atom.
This is further supported by the lowering of the
asymmetric and symmetric vC-N of the pure
ligand at 1020 and 928 crrr+ respectively" by 50 ± 20
and 49 ± 9 cm-l in the spectra of the complexes.
The H - N-C deformation mode is observed
to undergo a positive shirt! in secondary amine
complexes. This effect is enhanced due to addi-
tional hydrogen bond between hydrogen of N-H
group and halogen of organotinhalide, In the
present study the H - N-C deformation mode is
identified at 760 ± 20 cm-1 in the spectra of the
complexes while it appears at 735 cm-l in the spec-
trum of free amine. The identification of this
absorption is somehow difficult due to strong C-H
out-of-plane deformation mode in the same region.
Two bands present at 434 + 14 and 372 + 18 cm-1
in the spectra of the complexes but absent in the
spectra of ligand and Lewis acids are assigned to
xTABLE 1 - CHARACTERIZATIONDATA FOR
R2SnX2.2Me2NH ADDUCTS
m.p. Found (%) (calc.) Mol. wt
(0C) found
Sn N (calc.)
R = PHENYL
210 27'70 6·22 310
(27-42) (6'45) (434)
198 18·98 4·37
(19'29) (4'54)
R = O-TOLYL
158 25·56 5·85 340
(25'75) (6'06) (461)
240 21'52 5·00
(21.59) (5.08)
228 18'62 4·10
(18'45) (4,34)
R = m-TOLYL
162 25·60 6·20 290
(25'75) (6'06) (461)
R = P-TOLYL
185 25'80 6·03 305
(25,75) (6'06) (461)
191 20·99 5'02
(21'59) (5'08)
188 18·25 4·10 408
(18-45) (4'34) (554)
Cl
I
Cl
Br
Cl
Cl
Br
I
vasym(Sn-N) and '1sym(Sn-N) respectively. The
observations are in good agreement with those
reported earlier by Tanaka et at.5 and the present
author's recent studv".
In conformity with the observations of Poller
et al.7,8, the v(Sn-aryl) at 288 ± 8 and 242 ± 3 cm!
remain unaltered in the spectra of the presently
studied Lewis acids and their adducts. The peak
at 257 ± 8 cm-i ident ified in the spectra of the chloro-
complexes, is assigned to Sn-CI stretching vibration
and is in agreement with the observations of Poller
et al. The '1Sn- Br and '1Sn- I have been identified
at 158 ± 3 and 142 ± 3 ern"! respectively. The lower-
ing of the absorption On coordination parallels the
observations of Poller et al.7,8.
The analytical, molecular weight and conductance
data indicate hexa-coordinated complexes and
since two Sn-aryl and one Sn-X stretching fre-
quencies have been identified, it may reasonably
be concluded that two aryl groups occupy cis
positions, while the two halogen atoms are trans
to each other.
However, it is likely that the other Sn -Cl
stretching mode may have been masked by the
strong in-plane and out-of-plane ring deformation
modes occurring in the range 225-180 crrr+, There-
fore, a distorted octahedral structure in which the
two halogen atoms occupy cis positions and the
two aryl groups are trans to each other, is
also possible. A recent Mossbauer study on similar
sulphoxide complexes suggests distorted octahedral
structure in which two chlorine atoms and the
ligand occupy cis positions while the organic groups
are trans to each other but the C-Sn-C angle is
not 1800 (ref. 9).
Thanks are due to Prof. T. N. Srivastava,
Chemistry Department, Lucknow University, Luck-
NOTES
now for his keen interest and valuable discussions
and to the Director, CDRI, Lucknow for elemental
analysis. Thanks are also due to the CSIR, New
Delhi for financial assistance.
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Reactions of Sb(OPrl)3 with the rnononegatfve biden-
tate Schiff bases (SBH), having the general formula
HO-C6H,CH=NR (where R=C3H~ C4H; and C6HS) in
different stoichiometric ratios have yielded Sb(OPrl)2
(SB), Sb(OPrl) (SBh and Sb(SB). types of products.
In these 1 : 1, 1 : 2 and 1 : 3 complexes, the central anti-
mony atom appears to be tetra-, penta- and hexa-
coordinated respectively. The infrared spectra of the
resulting derivatives have been recorded and tentative
assignments made.
IN .recent years, reactio~s of Sb(III) et~oxide
WIth oxygenl-3 and nitrogen+ donor ligands
ha ve been investigated. However, reactions of
Sb(III) isopropoxide with the Schiff bases do not
seem to have been studied so far. In general,
these reactions in different stoichiometric ratios
such as 1: 1, 1: 2 and 1: 3 give the products Sb
(OPriMSB), Sb(OPri)(SB)2 and Sb(SB)3 with the
generation of 1, 2 and 3 moles of isopropanol
respectively. The products (Table 1) were isolated
in the form of yellow derivatives and found to be
soluble in benzene.
The molecular weights determined ebullioscopi-
cally in boiling benzene, indicate that all these com-
plexes are monomeric and probably contain the
central metal atom in tetra-, penta-,and hexa-
coordinated environment in 1: 1, 1: 2 and 1: 3
products respectively.
A comparison of the characteristics IR absorption
bands of the Schiff bases with those of their corres-
ponding derivatives reveals the following: The
disappearance of broad medium bands of the ligands
in the region 3400-3050 cnr" in the spectra of the
complexes indicate chelation of the ligand through
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